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1 0 0 2003). We followed the standard design for site occupancy estimation where s number of 1 0 1 sites is surveyed K times in one season; in our case it was the post-monsoon season of 2017. Surveys were carried out in wetlands located inside and within c. 10 km buffer from the 1 0 3 wildlife sanctuary boundary. Our surveys were carried out twice within the pre-monsoon 1 0 4 season and hence we had two replicates for each survey site. The initial survey was carried out by three experienced observers in all the wetlands for a minimum of two hours 1 0 7 (Table 1) . Effort was measured as the number of hours spent in each of the replicate. Site covariates: We established 10 m radius plots (314 m 2 ) in all the surveyed wetlands to 1 0 9 assess the number of trees, dominant tree species, percent canopy cover and presence of logs 1 1 0 in streams. Considering the structure of the wetlands, two plots were established on either 1 1 1 side. The plots were established in a manner so that half of the circle was in the wetland and 1 1 2 4 half outside ( Fig. 1 ). We then estimated the mean of all the parameters from the two plots in 1 1 3 each of the wetland. We report mean canopy cover (%), tree richness, fallen log richness and 1 1 4 elevation. These covariates were selected a priori because of their likely importance in 1 1 5 driving white winged duck occupancy in the study area. Large mature trees such as Hollong were obtained from the null model. The habitat data collected were input as occupancy 1 2 4 covariates in models (Table 1 ). We modelled detection as a function of survey occasions and 1 2 5 our effort (hours of survey). We later constructed linear models to check the effect of Limitations and future surveys: Due to logistical constraints, we could conduct only 1 2 8 limited number of surveys and hence using the occupancy modelling framework was the best 1 2 9
fit. However, we acknowledge that minimising number of surveys may lead to incorrect 1 3 0 estimation of ψ value with increased error. We explored two options/approaches to overcome 1 3 1 this limitation. First, we estimated the optimal number of replicate surveys (K) needed and 1 3 2 the number of survey sites (s) to achieve an occupancy estimate with a precision of 0.05. This 
where, s = number of sites
The other approach we used was recently proposed by Specht et al. (2017) Mesua ferrea and Dipterocarpus macrocarpus. (Table 2) , we found that tree richness positively affected and 1 5 4 explained much of its occupancy (R 2 = 0.89) (Table 3 ; Fig. 2 ). Number of fallen log affected 1 5 5 negatively however this was negligible (R 2 = -0.062) (Table 3 ; Fig. 3 ). Another factor 1 5 6 affecting species occupancy was elevation. We found as elevation increased, white winged 1 5 7 duck occupancy decreased (R 2 = 0.41; Fig. 4 ). We found that that the probability of detection 1 5 8
for the species was affected by our effort (R 2 = 0.41; Fig. 5 ) and that the majority of the 1 5 9
improvement over the null model was driven by p(effort). Detection probabilities increased 1 6 0 with increasing effort. Hence, we suggest input of more effort to produce a more precise 1 6 1 estimate with a substantially low standard error. Future optimal survey designs: Using standard design following MacKenzie and Royle 1 6 3 (2005), we find that optimal number of repeated visits would have to be 4 and the optimal 1 6 4 number of sites to be surveyed 524. On the other hand, using conditional occupancy design as proposed by Specht et al (2017), we estimated the number of optimal surveys to be 6 for 1 6 6 future occupancy surveys, considering that the time and cost of different surveys remain the are threatened owing to rainforest habitat destruction, especially disturbances in riparian the species is vulnerable to such threats is also unknown. The white winged duck is presently in India. However, the lack of basic ecology, population and threat status endangers the 1 8 0 species greatly. Research on the species has been fairly neglected and the primary rainforests 1 8 1 that they dwell in, in extension. Previous studies conducted have followed different methods 1 8 2 and hence the change in abundance is yet to be confirmed. There is a need for researchers to White winged duck occupancy was found to be low, however we acknowledge there were interpretations of the models should be limited to just post monsoon season. Similar to earlier 1 8 8 studies (Green 1993), we also found that the duck species is found in wetlands amidst forests. We identify such forest-wetland complexes as vital habitats for the white winged duck. These 1 9 0 wetlands are usually surrounded by large trees. In Dehing Patkai, these large tree species macrocarpus. These wetlands were sometimes meshed with bamboo thickets as well. Our 1 9 3 results also imply that low-lying wetlands with higher tree cover, along with the presence of 1 9 4 dead logs (snags) in the wetlands are vital for white winged duck presence. Large trees 1 9 5 contribute to high canopy cover which is important for this secretive bird. Fallen logs serve as 1 9 6 perching stations for the duck. This was our first attempt to understand the species occupancy in this rainforest area to aid 1 9 8 conservation efforts. The study has generated fundamental understanding on the species 1 9 9 occupancy and habitat ecology and explored on the design and methods needed to come up 2 0 0 with better estimates of occupancy and detection. We hope that this will serve as a guiding 2 0 1 report for future surveys for similar species. We recommend using occupancy models to considering budget allocation and field limitation. (b) Effort should be maximised to achieve higher detection probability; we recommend 2 0 7 focussing on highly probable sites for surveys to maximise detection probability and 2 0 8 minimise error (SE or CI). From our understanding of this particular study area, we 2 0 9 recommend using discrete sites such as ponds, and stream sides as survey sites higher concentrations at resource concentrations. As per our occupancy models, we 2 1 7 found higher occupancy in wetlands with high tree cover and lower elevation (low-2 1 8 lying ponds). Hence white winged ducks are concentrated and hence a targeted 2 1 9 sampling is fit. (c) Although we explored two designs for future surveys, we suggest that using the 2 2 1 conditional occupancy design (which would enable to survey more sites in limited 2 2 2 time and survey attempts) would be optimal to understand space use intensity and 2 2 3 species-habitat relationships. On the other hand, the standard design will be a better fit to study the abundance, true occupancy and population trends 2 2 5
We reiterate that a comprehensive and replicable field and analytical protocol is essential for 1 0 Tables   3  3  3 
